Dynamics of drug-DNA interactions: a comparative temperature jump study of ellipticinium and 9-hydroxy ellipticinium.
The temperature-jump method has been used to compare the binding of 2-N methyl ellipticinium (NME) and 2-N methyl 9 hydroxy ellipticinium (NMHE) to three natural DNA's of different AT/GC composition. The relaxation signals, analyzed by the Padé-Laplace method, are characterized by two distinct relaxation times, tau 1 and tau 2, respectively in the 1-4 ms and 20-80 ms range. In the case of the NMHE/DNA interaction, the slower relaxation time tau 2 depends on the DNA composition, as follows: tau 2 (Micrococcus lysodeikticus) greater than tau 2 (Calf thymus) greater than tau 2 (Clostridium perfringens). Contrary to NMHE, NME which does not possess an OH group at the C-9 position, shows no relaxation time dependence upon DNA base composition. The observation of two relaxation times indicates that the binding equilibria are associated with at least two distinct drug/DNA complexes (probably arising from two distinct DNA binding sites). Three kinetic models, involving the formation of a weak intermediate ionic complex, are given to explain the binding reaction between these cationic drugs and the DNA. They allow the determination of the four rate constants associated with the two binding steps and lead to equilibrium association constants in agreement with those obtained from spectroscopic studies. The validity of the models is discussed and it is shown that the best kinetic scheme, for either NMHE or NME, could be that in which the ionic step is not a prerequiste to intercalation. The kinetic results show that the residence time of 9 hydroxy ellipticinium is markedly increased in GC rich DNA's and this could be related to the higher in vitro and in vivo cytotoxic properties of 9 hydroxy substituted ellipticines.